Recent theories of economic growth have stressed the role of externalities in generating growth. Using data from the Census Bureau that tracks all employers in the whole U.S. private sector economy, we examine the impact of these externalities, as measured by entrepreneurial activity, on employment growth in Local Market Areas. We find that differences in levels of entrepreneurial activity, diversity among geographically proximate industries, and the extent of human capital are positively associated with variation in growth rates, but the manufacturing sector appears to be an exception.
INTRODUCTION
What is the relationship between economic growth and entrepreneurial activity-the process of creating a new business (Reynolds et al, 2002) ? Neoclassical growth theory had no mechanism to explain the relationship between entrepreneurial activity and economic growth (Solow, 1956) . Because scale economies operate at the establishment level, in the traditional Solow model economic growth relied on physical capital investment in larger establishments. However, capital accumulation can explain only a small amount of the variation in economic growth across regions (Ciccone and Hall, 1996) .
Recent theories of economic growth focus on the importance of knowledge and view knowledge externalities, as opposed to scale economies, as the primary engine of economic growth (Romer, 1986) . This suggests that if the domestic economy is endogenously growing, and if we believe in competitive markets, then it almost follows that knowledge spillovers feature in the economic landscape. This concept of spillovers solves the technical problem in economic theory of reconciling increasing returns (which are generally needed to generate endogenous growth) with competitive markets.
The concept of knowledge spillovers leads to several theoretical issues. First, for analysis of endogenous growth, cities and their broader integrated economic areas provide much more suitable units than states or nations (Lucas, 1988) . The local economic areas centered on primary cities tend to function as open economies, with a tremendous internal mobility of capital, labor and ideas. These city-based economic areas are much more homogeneous units than those defined by the political boundaries of states, and they frequently cross state boundaries. National boundaries that bar factor mobility and national policies that encourage industrial diversification reduce the gains from factor mobility. These forces complicate analysis with cross-national samples.
Cities allow us to look at units of economic growth without these concerns (Glaser, Scheinkman and Shleifer, 1995) .
Second, not all type of industrial structure may promote knowledge spillovers equally. Glaeser et al (1992) , Feldman and Audretsch (1999) and Acs, FitzRoy and Smith (2002) examined the role of externalities associated with knowledge spillovers as an engine of regional economic growth. They found that local competition and industrial variety, rather than regional specialization and monopoly encouraged employment growth. Their evidence suggested that knowledge spillovers might occur predominately between, rather than within, industries, consistent with the theories of Jacobs (1969) .
Third, knowledge spillovers do not appear to be constant over time, and affect mature and young industries differently. The empirical and theoretical literature suggests that knowledge spillovers are more important in the early stages of the industry life cycle, when young firms flourish (Utterback, 1994) . If knowledge spillovers are more important in the early stages of the industry life cycle, the mechanics by which local spillovers are achieved should receive more attention. One potential interpretation is that cities that are endogenously growing may have higher levels of entrepreneurial activity. Organization ecology supports the latter, suggesting that typically entrepreneurs enter the local economy through a new organization that involves some degree of local knowledge spillovers and benefits from local network externalities (Hannan and Freeman, 1989) . The purpose of this paper is to examine variations in regional employment growth rates in the context of an endogenous growth model with a particular emphasis on knowledge spillovers. We focus on the early stage of the product life cycle, when competition is fiercer and technology is more fluid (Jovanovic, 2001) .
ii The early 1990s
were a period when several industries were in the early stage of the industry life cycle, for example, semiconductors, computers and communications equipment and software-
The Information Age (Jorgenson, 2001 )-and these resulted in substantial product and process changes in many other sectors of the economy (Bresnahan, Gambardella and Saxenian, 2001 ).
We test the hypothesis that increased entrepreneurial activity in the early stages of the industry life cycle leads to higher growth rates of regional economies. The next section of the paper further examines some of the theories explaining variation in growth rates across local economies. Section three discusses the data for Labor Market Areas, and measurement of the employment growth rate. Section four examines the aggregate data showing the contribution of new firms to economic growth. Section five presents the regression model and empirical results are in the sixth section. The conclusions are in the final section. We find that higher levels of employment growth rates are strongly positively associated with entrepreneurial activity, human capital and negatively associated with agglomeration effects (specialization and density) in all sectors of the economy except manufacturing.
WHY DO LOCAL EMPLOYMENT GROWTH RATES VARY?
The growth of cities and regions has many facets, and we focus on continuing the search for understanding of why some areas persistently show much higher growth than others.
We will build on three theories in the literature that have been found to have an important impact on variation in regional growth. First, several papers in the last decade have confirmed the connection between the initial level of human capital in an area and the more rapid employment growth of that area (Rauch, 1993 , Glaeser et al, 1995 , demonstrating the link between human capital (knowledge) and employment growth.
Second, knowledge spillovers may occur between firms in the same or different industries, fueling the debate on the contributions to growth of specialization versus diversity (Romer, 1990) . Finally, no matter how richly endowed an economic environment is with intellectual, social, human, and financial resources, some person has to organize these resources to pursue market opportunities (Baumol, 1993) .
Where do market opportunities come from? They come from the information and knowledge that accumulates in every local economy. In the endogenous growth model at the micro level, knowledge-just like any other good-is produced by profit maximizing firms, i.e., knowledge production is endogenized. At the macro-level, the production of knowledge carries obvious implications for growth. It is channeled into growth through two main mechanisms: First, firms run their firms more efficiently, and second knowledge spills over across firms acting as a shift factor in their production functions.
Both levels tend to increase firm-level productivity. However, in the endogenous growth models the opportunity to exploit knowledge spillovers accruing from aggregate knowledge investment is not adequately explained. In essence, these models assume that knowledge -defined as codified and tacit R&D automatically transforms into commercial activity. However, the imposition of this assumption lacks intuitive as well as empirical backing. Acs and Varga (2002, 2004) and Acs, Audretsch, Braunerhjelm and Carlsson (2003) argue that it is one thing for technological opportunities to exist but an entirely different matter for them to be discovered, exploited and commercialized.
One of the key features of an urban economy is the partitioning of knowledge among individuals. Even if the total stock of knowledge were freely available, spatially and temporally unbounded, knowledge about the existence of any particular information would still be limited (Hayek, 1945) . Because of asymmetric information, knowledge is not uniformly at everyone's disposal, and no two individuals share the identical scope of knowledge or information about the economy. Thus, only a few people may know about a new invention, a particular scarcity, or resources lying fallow. Such knowledge is typically idiosyncratic because it is acquired through each individual's own channels, including jobs, social relationships, and daily life. It is this specific knowledge, frequently obtained through knowledge spillovers that may lead to profit-making opportunity.
However, many more opportunities are recognized than are actively pursued.
Bringing new products and services into existence usually involves considerable risk. By definition, entrepreneurship requires making investments today without assurance of what the returns will be tomorrow. Despite the absence of current markets for future goods and services, and in spite of the moral hazard when dealing with investors, suppliers, and customer markets for future goods and services, the fact is that many individuals do succeed in creating new businesses. The ability to overcome these barriers to entrepreneurship varies among individuals, and such skill is not evenly distributed across economic areas. The market dynamics associated with entrepreneurship are not, it appears, so much those associated with changes in the size of the population of firms or products in the market as they are those associated with changes in the population characteristics of firms or products. At least in some, if not most, cases entry represents agents of change in the market (Geroski, 1995, p. 431) .
Thus, we propose a model where local economic growth is dependent on the various information externalities present in the regional knowledge base-the set of technical and non-technical information inputs, knowledge, and capabilities about new technologies and processes. We estimate a model that explains differences in regional employment growth rates as a function of the regional levels of entrepreneurial activity, agglomeration effects, and human capital:
(1) employment growth srt+1 = ƒ (entrepreneurial activity srt , agglomeration effects srt , human capital rt )
where s stands for industrial sector, r stands for regions and t stands for time.
While our model suggests that causation runs from entrepreneurial activity to economic growth, several authors have suggested that causation might run the other way with economic growth causing new firm formation. However, in neither the Solow Model (1956) or the Romer Model (1990) is new firm formation the outcome of economic growth. In fact, in the Solow models you can argue that existing firms through the expansion of new establishments will accommodate all new growth with no need for new firms. In the Romer model even though the number of firms, entry rates and the scale of operation cannot be determined in the model-the number of firms is given (i.e., equal to the number of individuals), no entry occurs (labor being constant) and all firms operate at the same level. In principle these models typically assume what amounts to a "representative firm", and which is supposed to capture microeconomic behavior. (Hart, 2002) .
MEASUREMENT OF EMPLOYMENT GROWTH RATE IN REGIONS

Data and Measurement Units
This study uses a fairly new database that the Bureau of the Census has constructed for study of birth, survival, and growth in different types of establishments. The
Longitudinal Establishment and Enterprise Microdata (LEEM) has multiple years of annual data for every U.S. private sector (non-farm) business with employees. This analysis is based on a LEEM file that tracked employment, payroll, and firm affiliation and (employment) size for the more than eleven million establishments that had employees at some time during 1989 through 1996.
This LEEM file was constructed by the Bureau of the Census from its Statistics of U.S. Business (SUSB) files, iii which were developed from the annual files of microdata underlying the aggregate data in Census' County Business Patterns. These annual data were linked together using the Longitudinal Pointer File associated with the SUSB, which facilitates tracking establishments over time, even when they change ownership and identification numbers.
The basic unit of the LEEM data is a business establishment (location or plant).
An establishment is a single physical location where business is conducted or where services or industrial operations are performed. The microdata include the year each establishment first had payroll expenses, and describe each establishment for each year of its existence, in terms of its March employment, annual payroll, location (state, county, and metropolitan area), and primary industry. Additional data for each establishment and year identify the firm to which the establishment belongs, and the total employment of that firm.
A firm (or enterprise or company) is the largest aggregation (across all industries) of business legal entities under common ownership or control. Establishments are owned by legal entities, which are typically corporations, partnerships, or sole proprietorships.
Most firms are composed of only a single legal entity that operates a single establishment-their establishment data and firm data are identical, and they are referred to as "single-unit" establishments or firms. Only 4 percent of firms have more than one establishment, and they and their establishments are both described as multi-location or multi-unit.
The LEEM data cover all U.S. private sector businesses with employees, with the exception of those in agricultural production, railroads, and private households. This is the same universe that is covered in Census' annual County Business Patterns Local market 1500-1799 and 6000-8999 excl. Business services (construction, consumer and financial services)
These six broad sectors distinguish industries that might differ in their sensitivity to local market conditions. For instance, local consumer services and construction are more dependent on local regional demand than manufacturing and distributive services are, while manufacturing and distributive services may have greater dependence on the supply of semi-and unskilled labor. Growth in extractive industries is limited by the local supply of natural resources and arable land.
Variation in Growth of Local Economic Areas
Employment in an area tends to keep pace with the growth of population in that area, ceteris parebus, so it is useful to examine both the rate of increase in employment, and how it differs from the rate of increase in population. It is not clear whether the growing economy is attracting the increasing population, or the growing population is simply causing the economy to expand to keep up with local demand and supply. Table 1 focuses on the LMA's whose employment growth rates from 1991 to 1996 were among the highest or lowest in the country. Further, the last column shows the extent to which each of these area's employment growth exceeded its population growth rate. For the LMA growth rate comparisons in Tables 1 and 2 , rates of change of both employment and population are expressed as the five-year change divided by the 1991 level.
There is considerable variation in regional growth rates during this period.
Employment change ranged from a low of -5.9% for the LMA containing Hilo HI, to a high of 47.1% for St. George UT. The highest excess of employment growth over population growth was the 35.2% in Kankakee IL, followed by Laurel MS with 30.9%.
There were also many cases where employment change did not appear to be closely related to population change. About fifty LMAs had lower growth in employment than in population in the first half of the nineties. The poor employment growth of the Hilo LMA, cited above, was accompanied by population growth of 9.7%, so that its relative employment growth was -15.7% over the 5-year period. Note that two of the 10 LMA's with the highest employment growth had relatively low population growth, while only three of the 10 LMA's with the highest rates of employment loss also had population losses. Table 2 shows the five-year growth rates for the ten largest and smallest LMAs, based on their total employment in 1991. Employment growth rates appear to be substantially higher in the smallest LMAs, averaging 19.6%, compared to the 3.9%
average of the largest LMAs. In the largest LMA's employment growth just barely kept up with population growth, so their five-year relative employment growth was a mere 0.6 percent. The population growth rates of the largest and smallest LMAs were quite similar, so even after controlling for population growth, the smallest LMAs had significantly higher relative employment growth.
CONTRIBUTION OF ENTREPRENEURSHIP TO ECONOMIC GROWTH
It is important to define our definition of the entrepreneurial firm. A cursory review of entrepreneurial studies illustrates the multiple ways in which researchers have conceptualized the entrepreneurial firm (Daily, McDougall, Covin and Dalton, 2002) .
These range from a high-growth firm to an owner-managed firm to a founder-run business. Inconsistency in the treatment of what constitutes an entrepreneurial firm may cloud empirical and theoretical advances in the field, as it is difficult to synthesize across studies where there is little commonality in firms defining characteristics. It is important that we clarify our definition of the entrepreneurial firms on which we will base our study. Our definition is consistent with the concept of independent entrepreneurship (Sharma and Chrisman, 1999), defined as the process whereby an individual or group of individuals acting independently of any association with an existing organization, create a new organization. Thus our definition operates outside the context of a previously established organization.
What is the relative contribution of entrepreneurial firms to economic growth?
viii It is evident from Table 3 that new firm start-ups play a far more important role in the economy than has previously been recognized. For the economy as a whole, over the five-year period of the early nineties, employment in 1996 of establishments that started up after 1991 accounted for 26.3% of the mean employment over that period. The growth from expanding establishments that existed in 1991 was only 17.7% (including high and low growth), and this increase was offset by the loss of 13.5% of their employment from shrinking establishments, and another 20.5% loss from the deaths of some of those 1991 establishments.
In the traditional growth model, the entry of new large plants played a predominant role, while in the new growth theory the focus has shifted from scale economies to externalities. We find support for this when we distinguish growth by the type of business-organized in single-unit vs multi-unit firms. The employment growth rate from new single-unit firms/establishments is much greater than that from new branch plants/locations, 31.3% vs 22.6%. This same 9% difference is maintained between the net employment growth rates for single-unit firms versus establishments in multi-location firms, 15.1% vs 6.5%. These differences strongly suggest that the role of externalities leading to new firms and plants is greater than that of scale economies as a driving factor behind growth.
Each of the six sectors had similar patterns of gross employment change rates, with the notable exception of the very high rates of increase in business services employment from both births (43.6%) and expansions (25.2%, including both high and low expansion rates). The exceptionally low rate of increase from births in manufacturing (13.3%) supports Geroski's (1995) earlier analysis that new firm births do not appear to play an important role in manufacturing.
These data also allow us to evaluate the frequent claim that the majority of new jobs are created by a relatively small number of rapidly growing establishments (Bhide, 2000) . If this assessment were limited to gross job growth from expansion of existing establishments, then it is true that a small number of high-growth establishments created more jobs than the much larger number of low-growth establishments -increases of 8.9%
from high versus 8.8% from low. Only about four percent of establishments had high average growth rates (at least 15 percent per year for five years). However, the total employment growth from the expansion of existing establishments was much less than that from the birth of new establishments, except for the manufacturing sector. And the rates of job loss from the population of existing establishments greatly exceeded their gains from expansions. These patterns are also consistent across sectors and firm types.
In order to gain further insight into the contribution of new organizations to economic growth we have distinguished the employment and growth of all establishments that are single-unit firms from those that are owned by multi-unit firms (whose secondary establishments are commonly called plants or branches), and then separated these into age groups, according to the age of each establishment. Figure A shows the distribution of total U. S. private non-farm employment in 1995 by the age of establishments, for those in single-unit firms and in multi-unit firms. This figure shows a number of interesting characteristics of U.S. businesses. First, new establishments that are less than two years old account for only 3 percent of total employment, and those that are new firms (single-unit establishments) account for just 1 percent of employment, or a third of the total. However, in the subsequent two years the balance between new firms and new multi-unit locations changes, so that establishments under four years old of each type account for 7 percent of total employment. Obviously, both de nove firms and new secondary-location establishments contribute new employment opportunities.
ix At the other extreme, note that establishments that are at least ten years old account for 60 percent of total employment --most people are employed in older establishments. Contrary to a popular image of insecure jobs in obsolete production facilities, the typical older establishment offers jobs with good prospects for continued employment. Note also that the majority (36% vs 24%) of employment in these older establishments is in those belonging to multi-unit firms. Because many successful singleunit firms expand by starting up secondary locations, this dominance by multi-unit firms is to be expected for older businesses.
Figure B shows 1995-1996 net job growth distributed by the age and type of establishments. The class of establishments that were less than two years old accounts for all net job growth. Establishments in all other age classes lost employment on average, whether they were single-unit firms or multi-unit locations. Among the older age classes, the share of losses by firm type was roughly proportional to their share of employment, with the exception of the oldest group. Establishments incurred a disproportionately large share of losses over 18 years old that belong to multi-unit firms.
This is consistent with the trend of the last two decades of the twentieth century of a shift towards both smaller plants and less large firms.
According to Haltiwanger and Krizan (1999, p. 94 ) "…for employment growth, it looks as if the more important factor is age and not size. Put differently, most small establishments are new. Thus, the role of small business in job creation may simply reflect the role of births and in turn young establishments….One clear pattern that emerges is that net job creation rates decline with plant age." x It is clear from Figures A and B that new firms play an important role in employment growth.
EMPIRICAL MODEL
From the above discussion it should be clear that the major hypotheses concerning the regional variation in growth rates are related to dynamic externalities, and one way to capture the extent of these spillovers is to examine how the growth rates vary across regions. The literature suggests that higher employment growth rates should be associated with increased entrepreneurial activity, increased industry diversity and higher levels of human capital. The detailed definitions of these explanatory (independent or exogenous) variables follow.
The flow of entrepreneurial activity is measured as the new firm birth rate, including both new single unit firms (establishments, or locations) with less than 500 employees, and the primary locations of new multi-unit firms with less than 500 employees firm-wide (Armington and Acs, 2002) . There are two important qualifications to be noted concerning the firm birth rate.
The first has to do with the timing of the recognition of the new firm. While firms enter the regional economy on a continuous basis, the LEEM file annually reports only the first quarter employment of each establishment and firm, representing their employees during their March 15 pay-period each year. If an establishment hires its first employee after March, we do not count the new firm as active until the following year. Therefore, the new firms that we count have had employees for an average of six months by the time the LEEM file records their 'first' employment (Acs and Armington, 1998) . Second, the average time between an enterpreneur's decision to create a new organization and the initial operation of the business has been found to be about two years (Reynolds et al, 2002) . Therefore, much of the entrepreneurial activity has taken place two to three years earlier than the first appearance of the firm's employment in the LEEM file.
Our second measure of entrepreneurial activity measures the share of business owners in the area. This measure has been used in several European studies, for example, Wennekers and Thurik (1999) . by the national average, this measure is almost identical to the specialization measure used by Glaeser et al (1992) . Industry intensity should be positively related to employment growth if specialization is important for regional growth. A negative relationship would suggest that the competitive effects of specialization are stronger than its contribution to knowledge spillovers.
To control for the vast differences in the physical density of economic activity we use establishment density, defined as the number of establishments per square mile in that industry in 1991. If firms in cities or other areas with high concentrations of businesses benefit from the closeness of other businesses in the same sector, then higher establishment densities should be positively related to employment growth. Since the regression analysis uses each area's relative levels of establishment density in each industry, rather than absolute levels, there is no need to correct for differences in national industry presence or demand. Establishment density should be positively related to local growth rates if agglomerations drive demand or increase network externalities (Ciccone and Hall, 1996) .
We include two measures of human capital that have been found to have a positive impact on regional growth in previous studies (Simon and Nardinelli, 2002).
The first is the share of adults with at least a high school degree, with adults defined as persons 25 years or older. Those adults without high school degrees are the principal supply of unskilled and semi-skilled labor for work in manufacturing branch plants and retail or unskilled service establishments. Higher shares of high school graduates indicate a generally higher level of human capital in the area. In 1990 73.0 percent of adults had at least a high school degree, nationally.
The second measure of educational attainment is the share of college graduates, defined as the number of adults with college degrees in 1990, divided by the total number of adults. This is a proxy measure of both the technical skills needed in the economy, and the skills needed to start and build a business. In 1990 an average of 15.9 percent of the adult population had a college degree. Naturally, the number of college degree holders is included in the number of high school degree holders, so these two measures will suffer from collinearity, and we will test them separately. We expect that employment growth will be positively related to higher average levels of education, at both the high school and the college level (Glaeser et al, 1995) .
To control for differences in the size distribution of businesses in each industry and region, we include average local establishment size, measured for each industry sector and economic area by dividing the number of local employees in 1991 by the number of local establishments in 1991 in each sector. Mean establishment sizes vary nationally from 11 employees for the local market sector up to 55 for manufacturing.
Regions that are dominated by large branch plants or firms are likely to be less competitive than those with many smaller establishments. The spatial division of labor within multi-site enterprises has resulted in some areas being dominated by externally owned branch plants performing routine assembly and production services, or by largescale retail outlets.
All variables are used in the regressions in their standardized form, so that the national mean is subtracted from each, and the resulting relative rate is divided by its standard deviation across all LMAs. Thus, each standardized variable measures how the area differs from the national average, in terms of the standard deviation of that variable.
Standardizing their distribution over LMA's so that each has a mean of zero and a standard deviation of 1 allows us to make direct comparisons of the estimated standardized beta coefficients for different industry sectors in Tables 5-8 . Each coefficient can then be interpreted as the share of the independent variable's standard deviation that is reflected in the local deviation of the employment change rate from average rates.
Of course, some of these variables may in fact be endogenous or correlated with other variables. Share of regional population with high school degrees is highly correlated with the share holding college degrees. Certainly, the average size of establishments is smaller when the share of proprietors is higher, as confirmed by their simple correlation of -0.63. Both the industry intensity and the establishment density are partially the effect of firm startups in the past, as well as contributing factors during the period under study. We will control for some of these econometrically by separately estimating a birth equation and then including the predicted value of births in the employment growth equation. For others we estimate alternative models with subsets of these variables.
The counts of firm births and numbers of establishments and employees were tabulated by LMA, industry sector, and year from the LEEM file at the U.S. Bureau of the Census, Center for Economic Studies in suburban Washington DC. All other variables were tabulated from county-level data collected (often from other agencies) on a cd called 'USA Counties 1998' by the U.S. Census Bureau. Table 4 presents summary statistics for all variables. The correlation coefficients reveal three important findings.
First, firm formation rates are highly correlated, for example, the correlation between 1990-1993 and 1993-1996 is 0.96 and between 1993-1996 and 1996-1999 it is 0.96.
Second, the correlation of employment growth rates over the same period is 0.40, 0.31 and 0.18 respectively. In fact, from year to year there is no correlation between employment growth rates. Third, the correlation between human capital and employment growth increased over the decade for both college and high school graduation rates suggesting that the source of employment growth has been shifting to more knowledge-based activities. A data appendix with additional detail is available from the authors.
EMPIRICAL RESULTS
We estimate a regression model where the dependent variable is (compounded) average annual employment growth rates over the 3-year period of the nineties. This is measured as the third root of the ratio of 1993 employment to 1990 employment in each LMA and sector, repeated for three three-year periods. The annual average growth rate of each local economic area is defined as:
(2) Average annual employment growth rate srt+1 = (empl srt+1 / empl srt ) ** 1/3-1 .
For all industries together the local growth rates varied from 0.988 (or -1.2% annual average change) to 1.080 (or 8.0% annual average change). The equations are estimated for 394 LMAs for all industries together for three different time periods, for lagged employment growth, as well as for each of our six industry sectors separately.
There are three important results in the estimated model of local growth differences presented in Table 5 . First, the coefficient on the firm birth rate is positive, large, and statistically significant, as hypothesized for all three-time periods. Note that the standard deviation of grow is about 0.015 and the standard deviation of firm formation rates is about 0.9 therefore, the estimated standardized coefficient of entrepreneurial activity of about 0.55 indicates that a difference of one firm formation per thousand labor force in a region's average is associated with a difference of about three-quarters of a point in the region's growth rate. Our findings of positive relationships between firm birth and local economic growth rate differences are inconsistent with Fritsch (1997) who found no relationship between firm birth and employment growth in Germany, but they are consistent with Reynolds (1999), who found a similar relationship.
The coefficient on the share of proprietors is positive and statistically significant for 1990, however it is insignificant for the latter tow time periods, suggesting that the greater the share of proprietors in a region the higher the growth rate in recession years only. The coefficient for the share of proprietors is only about one tenth of that for entrepreneurial activity, suggesting that it is not so much the accumulated stock of entrepreneurial activity but the flow that is important for economic growth. This result suggests that it is younger firms (age and not smaller size per se) that are more important for promoting growth and productivity. These results are inconsistent with Carree, van Stel, Thurik and Wennekers (2002) .
Second, the negative and statistically significant coefficient on industry specialization suggests that greater geographic specialization (or less industrial diversity) lead to less growth, rather than greater growth. These results are consistent for the whole decade. This suggests that specialization does not generally lead to higher levels of technological externalities or other knowledge spillovers that promote growth in the same industry sector. This is consistent with the findings of Glaeser et al (1992) , Feldman and Audretsch (1999) and Acs, FitzRoy and Smith (2002) .
The negative and statistically significant coefficients on establishment density suggest that when other factors are the same, employment growth will be greater in regions that have less physical crowding in their industry. Thus, when measured by the number of establishments per square mile, the agglomeration effect on growth seems to be negative for Labor Market Areas. This is in contrast with the findings of Glaeser et al (1992) and Ciccone and Hall (1996) , who used growth in other industries in each area as an indication of the size of the agglomeration effect, and found a positive relationship with growth. Indeed, it contrasts with much of the theoretical literature on agglomerations (Krugman, 1991) . Perhaps these older studies' inability to adequately measure the impact of differences in the level of competition resulted in the agglomeration variables serving as proxies for competition instead.
Third, human capital appears important for employment growth. The greater the proportion of the area's adults with a high school degree, the higher the employment growth rates. During the early part of the 1990s the additional impact of higher proportions of college graduates was negative but insignificant, however by the latter part of the decade the coefficient on college degree was positive and significant. These results are consistent with Glaeser et al (1995) and Simon and Nardinelli (2002) . The importance of regional differences in the share of proprietors, and the importance of business density appears to be falling during the nineties, while the importance of human capital is increasing.
In order to address the endogeneity issue we estimating 1991-1993 entrepreneurial activities and employment growth for two subsequent time periods. We have also averaged growth rates over thee years to control for the business cycle effects (i.e., positive inter-temporal correlation between regional growth rates that often exists) may be erroneously captured by the firm entry rate resulting from positive correlation between growth and subsequent firm entry rates. The results from Table 5 for [1990] [1991] [1992] [1993] are repeated in Table 6 for comparison reasons. The adjusted R squared drops off as expected as we move away from the startup year. Most of the other variables become weaker compared to Table 5 . These results are consistent with the simple correlation results of the start-up rate being invariant over time across regions. Table 7 presents results for our six industry sectors.
xii
The coefficient on entrepreneurial activity is positive and statistically significant for five of our six industry sectors, with the exception of manufacturing, where it was insignificant. This exception explains the prior findings of industrial organization economists that new firm start-ups are not important for employment growth in manufacturing (e.g. Geroski, 1995) . This also does not support some of the research on clusters. Much of the research in industrial organization, labor economics and regional science has been limited to analysis of data from the manufacturing sector, and these results have been frequently generalized to the whole economy. It appears that those generalizations from the behavior of manufacturing firms are not always valid, but may be valid for other industries dominated by large plants. Certain aspects of our results are consistent with Audretsch and Fritsch (2002) , and with Glaeser et al (1992) , who found the impact of competition on growth stronger outside of manufacturing than in manufacturing. xiii The coefficient on the share of proprietor is small, inconsistent and mostly insignificant suggesting the presence of business owners does not lead to employment growth.
The negative and statistically significant coefficient on industry specialization suggests that greater geographic specialization lead to less growth, rather than greater growth. These results are again robust for all industries sectors with the exception of manufacturing, where the coefficient is positive but not significant. This suggests that specialization does not generally lead to higher levels of technological externalities or other knowledge spillovers that promote growth in the same industry sector. This is consistent with the findings of Glaeser et al (1992) , Feldman and Audretsch (1999) and Acs, FitzRoy and Smith (2002) .
The alternative model formulations shown in Table 8 allow a little closer examination of the association between entrepreneurship and employment growth. When the all-industry regression was run without the college graduate measure, the results were virtually unchanged. Both of these human capital variables were dropped and this had no substantial impact on the estimated parameters for the remaining variables either.
Therefore, the results are robust with respect to the inclusion or exclusion of the human capital variables.
xiv While birth seems to be the best available measure of the relative levels of competition (low barriers to entry) within industries and areas, it also involves some new employment in the new firms, adding directly to the growth of the region. In prior work
we found that local rates of new firm birth were strongly related to many of these same characteristics of local economic areas (Armington and Acs, 2002) . The local firm birth rate could be substantially predicted as a function of local industry intensity and establishment density, average establishment size, share of proprietors, local income and population growth, unemployment rate, and both high school and college educational attainment shares. By substituting into equation D both the predicted firm birth rates and the unexplained (or residual) component of the actual firm birth rates, in place of the actual firm birth rates, the explanatory power of the regression increases while the qualitative results are unchanged.
The coefficient on the predicted firm birth rate is very similar to that on the actual firm birth rate. We can see that even the unexplained portion of the firm birth xv has a significant positive relationship to local area growth rate variation, indicating that other local characteristics (missing variables in the birth rate model) that lead to higher firm birth rates also lead to higher growth rates, although the coefficient on this is small. 
CONCLUSIONS
Recent theories of economic growth view local externalities, as opposed to scale economies as the primary engine in generating growth in cities and they're closely integrated surrounding counties (Labor Market Areas). While scale economies operate at the plant level externalities operate at the level of the firm level, primarily through entrepreneurial activity. We examined the impact of these externalities on regional employment growth from an entrepreneurial perspective by examining the relationship of local economic growth to local entrepreneurial activity. Using data on 394 local economic areas and six industrial sectors, covering the entire (non-farm) private sector economy of the U.S., we found that higher rates of entrepreneurial activity were strongly associated with faster growth of local economies.
Our analysis suggests that new organizations play an important role in taking advantage of knowledge externalities within a region, and that entrepreneurship may be the vehicle by which these spillovers contribute to economic growth. Specifically we find that new firms are more important than the stock of small firms in a region, but the manufacturing sector appears to be an exception. These results, while preliminary,
suggest that theories of growth should study entrepreneurship to better understand how knowledge spillovers operate. Several qualifiers are in order. Perhaps most importantly employment growth is not the same as economic growth, therefore, the issue of productivity growth is still unanswered. While the aggregate impact of new firms may be small nevertheless the survivors plan an important role in employment creation. i Broad local differences in entrepreneurial activity have historically contributed to variation in regional growth rates. For example, between 1960 and 1983 the number of corporations and partnerships in the United States more than doubled (from 2.0 million to 4.5 million), but this growth was not at all evenly distributed geographically. The regional differences in business formation rates, in turn, reflect regional differences in a number of other local economic factors, such as rates of return on investment, productivity, unit labor costs and levels of competition (Acs, 2002) .
ii According to Boyan Jovanovic we are entering the era of the young firm. The average age of all companies in the stock market is shrinking. The younger firm will thus resume a role that, in its importance, is greater than it has been at any time in the last seventy years or so.
iii The SUSB data and their Longitudinal Pointer File were constructed by Census under contract to the Office of Advocacy of the U.S. Small Business Administration. For documentation of the SUSB files, see Acs and Armington (1998) . iv The LEEM data does not include new firm startups without employees (i.e. the self-employed). The selfemployed should be included as new firm startups but the data does not allow for this. v Businesses that report operating statewide (county = 999) have been placed into the largest LMA in each state. vi Labor Market Areas divide the entire U.S. into areas within which labor is very mobile, so that the LMA functionally is an integrated region for both demand and supply. While in many cases LMAs are similar to Metropolitan Statistical Areas (PMSA, CMSA), they include the hinterlands of each metropolitan area, and also distinguish economic areas within the non-metropolitan parts of the country. Counties or census tracts are frequently very interdependent with adjacent units that are parts of the same economic region. LMAs cover the whole country and do not focus solely on cities. vii There is a small number (10,000 to 16,000) of new firms each year for which no industry code is ever available. Most of these are small and short-lived. These have been added to the Local market category, which is, by far, the largest of our sectors. viii While the primary contributions of new firms are probably in the area of facilitating innovation and increasing productivity (see Schumpeter's 'creative destruction' discussions, 1942), this study is limited to analyzing their impact on local employment, as a proxy for local growth. ix A long tradition of studies of the determinants of new plant entry (secondary location) has focused on tax rates, transportation costs and scale economies at the plant level (Bartik, 1989) . In this study we will not examine the impact of multi-unit establishments since we are focusing on the entrepreneurial behavior of individuals who create new firms with employees.
x During the past twenty-five years, there has been a significant research agenda examining the relationship between on job creation and firm size. This literature suggested that size is an important variable and that there was an inverse relationship between firm size and job creation (Kirchhoff, 1998) . However, several studies have concluded that the earlier claims of job creation by small firms was overstated and that there was in fact no relationship between job creation and firm size, after controlling for age (Davis Haltiwanger and Schuh, 1996) . While these findings are not without their critics (Carree and Klomp, 1996 , among others) firms of all size do appear to create jobs.
xi When the new primary location of a multi-unit firm has less than a third of the total employment of the firm, it is not counted as a birth. Such relatively small new headquarters establishments are usually created to manage a new firm created as the result of a merger or joint venture, involving the restructuring of older firms. xii The average birth rates for the period from 1991 to 1996 were calculated from the average of the number of births in 1992, 1993, 1995 and 1996 , divided by the labor force in 1993 in thousands. The number of firm births by LMA and sector in 1994 was not easily available, but had been shown consistent with the previous and subsequent years for more aggregated annual birth data. xiii It is worthwhile to stress that by using startup rates, you measure a different kind of competition than Glaeser el al (1992) . That is, you mainly measure competition between and/or induced by new firm startups and by doing so, you do not take account of the theoretical possibility of strong competition between incumbent firms, without regard to startups.
xiv In an earlier paper (Armington and Acs, 2002) , we regressed agglomeration effects on the firm birth rate. The results were positive, suggesting that greater density leads to more new firm formation. This suggests that higher density leads to greater creativity and spillovers (Lucas, 1989) . However, it appears that growth is promoted by lower density. xv The unexplained portion represents the impact of a variety of less easily quantified economic and social factors that were omitted from the prediction model, plus stochastic variation. Thus the unexplained portion is strictly orthogonal to all of the other exogenous variables in the growth model.
